This study was carried out to investigate the effects of phytobiotics (Orego-stim®) and their combinations with probiotics and chemical anticoccidial toltrazuril in prevention of coccidiosis in broilers and also to examine these effects on growth performance, some blood biochemical parameters and immunity indices in broiler chickens. Two hundred and forty, one-day old Cobb chicks were used. They were divided into eight equal groups of 30 birds each. The 1 st group was non-infested non-treated group. The other groups were inoculated intra-crop with 1x10 5 sporulated oocysts of field strain of Eimeria spp. on the 8 th day of age. The 2 nd group was infested non-treated group. The 3 rd group was treated with phytobiotics (300 mg/Liter drinking water). The 4 th group was treated with probiotic (1 g/ liter drinking water). The 5 th group was treated with toltrazuril 2.5 % (7 mg/kg BW. in drinking water). The 6 th group treated with phytobiotics plus probiotic. The 7 th group treated with phytobiotics plus toltrazuril 2.5 % while, the last group was treated with probiotic beside toltrazuril 2.5 %. Birds received phytobiotics showed better anticoccidial effect, an increase of growth performance parameters (body weight, body weight gain and feed consumption) and decrease of feed conversion ratio. Moreover, an improvement in immunity indices with variable effects on some blood biochemical parameters were resulted. Phytobiotics can be considered a promising high effective anticoccidial, growth promoting and immunomodulating agents.
Introduction
Chicken coccidiosis is caused by Eimeria spp. which affects most of birds and associated with great economic losses. It can be treated with chemoprophylaxis and anticoccidial feed additives. Many researches are looking for alternative anticoccidial drugs [1] . Phytobiotics are defined as natural feed additives that are safe to animal [2] . They are different substances, mainly plant materials extracts, as leaves, flowers, seeds, buds, fruits, twigs, root, bark, wood, and herbs [3] . The active materials have many various secondary plant metabolites with a wide range of physiological effects [4] . Phytobiotics improve broiler performance [5] , whereas others reported no effects on body weight gain and feed intake [6] or feed conversion ratio [7] .
Material and Methods

Birds and eexperimental design
Two hundred and forty, one-day old apparently healthy Cobb chicks (male and female) were purchased from Al-Watania poultry company. Chicks were allotted in metal wire-cages for each group from day one. The chicks were divided into eight equal groups, each of 30 birds. The 1 st group was non-infested non-treated group. The other groups were inoculated intra-crop on the 8 th day of age with 1x10 5 sporulated oocysts of field intestinal strains of Eimeria spp. The 2 nd group was kept as infested non-treated group. The 3 rd group was treated with phytobiotic (0.3 mL/Liter drinking water). The 4 th group was treated with probiotic (1 g/liter drinking water). The 5 th group was treated with toltrazuril 2.5% (7 mg/kg BW in drinking water).
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The 6 th group was treated with phytobiotic plus probiotic. The 7 th group was treated with phytobiotic plus toltrazuril 2.5%, while, the last group was treated with probiotic beside toltrazuril 2.5 %. The chicks were fed starter diet from 1-15 days old and then fed grower diet from 16-25 days and finally fed on finisher diet from 25 days to the marketing age [8] . All diets were formulated to meet the nutrient requirement of the broilers according to the recommendations of the National Research Council [9] . During the first week of age, the feed was sterilized in the oven at 65ºC for 18 hours to destroy the probable accidental sporulated oocysts of Eimeria which may contaminate the rations. Moreover, the water also was sterilized during the first week of age through boiling and cooled before offered to the chicks [10] .
Field intestinal Eimeria species were subjected to isolation, propagation, purification and sporulation then were inoculated intracrob in broiler chickens in a dose of (1x10 5 
Oocysts output
Fecal droppings were daily collected from all chicks of each group for 10 successive days between 5-14 days post infection (PI), and the oocysts were counted in 1 gm of fecal matter by the Mc-Master technique [11] . The oocysts reduction % was calculated according to the following: Reduction percentage = (X−Y)/X × 100, where X is the mean number of oocysts in the positive control group and Y is the mean number of oocysts in the treated group [12] .
Lesion scoring
On 7 and 14 days PI with coccidiosis, five chickens from each group were slaughtered and lesions in the duodenum (the organ that mostly affected) were described and scored according to Johnson and Reid [13] .
Growth performance parameters
The chicks were individually marked and weighed at one-day old, then body weight was recorded weekly till the end of the experiment (the fifth week). Cumulative feed consumption, cumulative body weight gains and feed conversion ratio (FCR) were calculated [10] . Five birds from each group were randomly selected and slaughtered at 3 rd and 5 th weeks of age for collecting giblets (empty gizzard, heart and liver without gall bladder).
Blood biochemical parameters and determination of immunity indices
Blood samples were collected from the wing vein of five chickens per each group on the 5 th week of experiment. Sera from the collected samples were allowed to separate for determining serum Alanine aminotransferase (ALT), Aspartate aminotransferase (AST) [14] , total proteins [15] , albumin [16] . The serum globulin was given by subtracting serum albumin from serum total protein. Furthermore, Serum uric acid [17] and creatinine [18] and serum total cholesterol [19] were measured. The bursa of Fabricius, spleen and thymus were collected at the third and fifth week of age from randomly selected five birds per each group which weighed separately. 
Statistical analysis
Statistical analysis was conducted with the Statistical Package SPSS [20] . The Shapiro-Willk test was performed to check the data normality and it was used to compare the means among different groups. One-way ANOVA was used to compare the means among different groups. Duncan's multiple range test was conducted to determine the significant level [21] . When probability values were less than 5% (P < 0.05), it considered statistically significant.
Results and Discussion
Phytobiotics treated groups (phytobiotics group, phytobiotic and probiotic group and phytobiotics and toltrazuril group) showed significantly decreased oocyst output until 14 days PI (Table 1 ) and lesion scores (Table 2) at the 3 rd and the 5 th week of coccidial infestation. Essential oils supplemented chickens specially in birds fed Oregano essential oils, thyme and Garlic at doses of 10, 10 and 5 mg/kg feed, respectively, showed a gradual decreased oocysts outputs that shed from infested supplemented groups compared with chicken treated with Amprolium sulfate (chemical anticoccidial) [22] .
Phytobiotics treated groups showed a significant increase of body weight, body weight gain and feed consumption with significant decrease of feed conversion ratio (FCR) as showed in Table ( 3). These results may be attributed to that phytobiotics increase villus height in different parts of the small intestine mainly in duodenum, therefore, increasing nutrient absorption [23] . There was an improvement of gut equilibrium which was achieved through enhancement in activities of digestive enzymes and nutrient absorption, reducing bacterial counts, fewer fermentation products, less activity of the gut-associated lymphatic system, and a greater prececal nutrient digestion. In addition, some phytogenic compounds seem to promote intestinal mucus production [4] . Chickens fed on oregano essential oils, thyme and garlic in doses of 10, 10 and 5 mg/kg feed, respectively, showed an improvement in body weight, relative growth rate and FCR [22] . Birds received Satureja khuzistanica Jamzad essential oil had the highest feed intake [24] .
Phytobiotics treated groups at the 5 th week showed no significant effect on liver function tests, AST and ALT, serum uric acid and creatinine levels. But, they showed significant increase of serum total protein, albumin and globulin levels. On the other hand, these groups showed a significant decrease of total serum cholesterol level as shown in Table (4) . Phytobiotics treated groups at the 3 rd and 5 th week showed significant increase on average bursa and spleen weight to body weight ratio without bursal atrophy and spleen hypertrophy in the 5 th week. Phytobiotics treated chickens and phytobiotics and toltrazuril treated group showed a significant increase of average thymus weight to body weight ratio. But, phytobiotic and probiotic treated group showed a significant decrease of average thymus weight to body weight ratio without atrophy in thymus index. These results may be explained due to essential oils reinforce the animal's immune status in poultry by increasing the rate of lymphocyte proliferation and phagocytosis, as well as, the level of serum IgG, IgA, IgM, C3 and C4 [25] .
The mixture of three phytogenics; carvacrol, cinnamaldehyde and capsicum oleoresin (Xtract TM®) enhanced Hemagglutinine inhibition titers against Newcastle disease vaccine which had significant positive effects on the immune response [26] . Phytobiotics treated groups at the 3 rd and 5 th week showed significant decrease of gizzard and liver weight without changes in heart weight. Phytogenic feed additive containing essential oils of thyme and star anise did not significantly affect the heart weight in broiler chickens [27]. 
Conclusion
Phytobiotics, probiotic and toltrazuril improved the lesion scores, oocyst output reduction percentage in coccidial infested broiler chickens while phytobiotics and probiotic improved the growth performance parameters (body weight, body weight gain, feed consumption and FCR). Therefore, phytobiotics and probiotic have anticoccidial effect. Phytobiotics and probiotic may improve the immune status of broilers with no significant effects on giblet weights. Phytobiotics can be used as a potential alternative anticoccidials in broilers to avoid side effects of chemical anticoccidial drugs.
